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COMPARISON OF CORROSION R...SSTANCE OF ZINC CHROMATE PRIMER TO EPCXY PRIMER

ABSTRACT

The need to apply epoxy finishing systems to stock primed with zinc
chromate primer has made it necessary to determine if the corrosion resistance
of this system is adequate. It is also desired to use only one coat of epoxy
primer on stock not already pr• .sd with zinc chromate primer provided adequate
corrosion resistance can be attained.

Test assemblies were fabricated of 7178-T6 non-clad alumainm panels.
Panels covered with one coat of epoxy primer and panels covered with one coat of
epoxy primer over one coat of zinc chromate primer were riveted to cont*ol panels
covered with two coats of zinc chromate primer. The eight assemblies were
exposed to salt spray corrosion tests conducted in accordance with Federal Test
Method Standard 151a, Method 811.*1 Assemblies were removed from the test
environment at intervals of 168 hours, until all specimens had been removed.

Examination revealed no corrosion on any of the test specimens after
exposure to the salt spray environment for periods up to 672 hours., The single
epoxy primer coat and the single epoxy primer coat over one coat of zinc
chromate primer are considered equal in salt spray corrosion resistance.

*20 percent salt spray environment

PREPARED BY D.. "APROVED BY •2'Y' . / "
*,I-Irest ginr , Senior Engtheer, Materials an c3,•eth ds,

Ile Ch'oh roup,

APeROVED B -APPROVED BY

6 f Systems oratory boratory rjf&FE -

Distributions J. B. Pooks, R F. Johnson*, EIifnring Library G. 0lseyko,
E, Pieier*. . K. Weihart. R. Gorane (Nbstract only)

MAC 21U (lily I AUG I1)



D 1 MCDONNELL
DATE 12 Uv l•2 ST. LOUIS, UiSOURI PAGE 2

nXvIsFU (A) 1s-0-w REPORT A264

REVISED

FIIAL WSORT

1. LNTROWCTION

The need to apply epoxy finishing systems to stock primed with sino
chromate primer has made it necessary to determine if the corrosion resistance
of such a system is adequate. It is also desired to use only am coat of epwp
primer on stock not already primed with zinc chromate primer, provided that
adequate corrosion resistance can be attained. These tests were performed to
compare the corrosion resistance of two coats of sine chromate primer to (a) one
coat of epoxy primer, and (b) one coat of epoxy primer over one coat of zinc
chromate primer.

2. TEST ,1TERIALS

The following test panels and primer materials were used:

(a) Sixteen panels of .0O4 gauge 7178-T6 non-clad aluminum, 3.0 x 7.0
inches (MIL-A-9180 Cond T6)

(b) MIL-P-8585 zinc chromate primer

(c) MMS-405 epoxy primer (yellow)

3. SPECIMEN PREPARATIO(

The sixteen panels were MIL-G-554l treated in accordance with PS 13209.
Four of the panels were then primed with one coat of zinc chromate primer per PS
13301 and one coat of epoxy primer per PS 1341i(paragraph 5.42)j these panels
were riveted to four control panels and identified as Type 1. Four panels were
primed with one coat of epoxy primer per PS 13301 (paragraph 5.h52); these panels
were riveted to four control panels and identified as Type II. The eight control
panel specimens received two coats of zinc chromate primer applied per PS 13301.

4. TEST PROCEWURE

The eight assemblies were exposed to a salt spray corrosion test con-
ducted in accordance with Federal Test Method Standard l1la, Method 811.1. A
Type I and a Type II panel were removed at intervals of 168 hours, inspected for
corrosion, and photographed. This procedure was followed until an assemblies
had been removed from the test environment.

4. TEST RESULTS

No corrosion was detected in any of the exposed assemblies. Color
photographs of each of the assemblies after removal from the test environment
are shown on pages 3 through 6.

5. CONCLUSIONS

C The tested assemblies exhibited no signs of corrosion and the two
primer coating systems are considered equal in salt spray resistance.

2o% oalt spray environment

MAC 911U 149Y I AUG 011
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TITLE COMPARISON OF CORR0OION RESISTANCE OF ZINC CHROMATE

PRIIýR TO EPOXY PRIMER

1ASORATO" ON DEPT. R MR TES T
A ArZ 22 Z7-l -e4 ;.F4-H

TEST PARTS ON IBM 77 -ON TPL NO--
PRODUCTION PARTS FOR TEST NOT REQIRED None

WORK REQUESTED

OBJECTIVE (a1w Poueo w TT, worm Anl ATA amirm
INCUIOIN6 SlWICE NII AHI l Me U IiUoSMATIWoj

1.0 OBJECT

Compare the corrosion resistance of two coats of
zinc chromate primer to:
A. One coat of epoxy prirer
B. One coat of epoxy primer over one coat of zinc

chromate primer.

2.0 JUSTIFICA¶TION

It is necessary to apply the epoxy finishing system
to stock already primed with zinc chromate. 3ince
stripping is a costly operation, it is desired to
apply epoxy primer over the zinc chromate provided
the corrosion resistance of this system is adequate.
It is also desired to use only one coat of epoxy
primer on stock not already primed with zinc chromate
provided adequate corrosion resistance can thus be
obtained.

3.0 •ATK-]AL

3.1 Sixteen (16) panels of .0LO faage 7176 T6

nonclad aluminum measuring 3.0" x 7.0"
(Mil-A-9L80 Cond. T').

3.2 hIl-P-8ýF5 Zinc chromate primer
3.3 MMS-h40 Epoxy orimer

4.0 SPECIE.7N PIRLPi•ITION

4.1 Iil-C-5LI treat all 16 panels per 1-jC P.S.13209.
4.2 Prime eight (8) panels with tuo coats of zinc

chromate primer per IL1C P.S. 13301 for control
panels.

4.3 Prime four (W) panels with one coat of epoxy
primer per MAC P.I. 13Lilr Para. l.452.

4.4 Primp four (W) oanels witit one coat of zinc
chromate primer per iU.C P.S. 13301 and one coat

REFERENCES OR ENCLOSURES
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L.4 (Continued)
of epoxy primer per P.S. 13415, Para. q.452,

4.5 Rivet the four panels in 4.3 to four of the eight panels in L.2 per
Figure 1. Identify these four assemblies as Type I.

.4. Rivet the four panels in 4.4 to the remaining four panel in 4.2 per
Figure 1. Identify these four assemblies as Type II.

5.0 T7STING

5.1 Subject the eight (8) assemblies to a salt spray corrosion test per Test
Method 811.1 of Federal Test Method Standard lqla using a 20% NaC. solution.

5.2 Remove one Type I assembly and one Type II assembly after one week. Drill
out the rivets and inspect the specimens.

5.3 Repeat step 5.2 for the next three weeks.

6.0 DATA REQUIRED

6.1 Compare the relative corrosion of the Type I to the Type II assemblies on
the exposed surfaces and faying surfaces to determine the following:

6.1.1 If the corrosion resistance of the one coat of epoxy primer is not
as good as, equal to or better than the two coats of zinc chromate
primer of the mating panel.

6.1.2 If the corrosion resistance of the one coat of epoxy primer over
the one coat of zinc chromate primer is not as good as, equal to
or better than the two coats of zinc chromate primer of the nuting
panel.

6.2 Submit colored photographs of thfý specimens which would tend to substantiate
the conclusions reached in step 6.1. Submit additional photographs, as
required, of any unusual conditions observed during the inspection of the
specimens.
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SPLCIi4EN CONFIGURATION

NOTE:
1. Drill., countersink and drive MS20Ij26AD4-L4 rivets after application of primers.
2. Install rivets per P.S. 19110. Do not shave heads after driving.

3.Flush the rivets in the eight panels (Ref. step 4.2) having the two coats of
zinc chromate primer.

4~. Support specimens as shownir in sketch.

FIGURE I


